This paper investigates the impact of using different risk-adjusted measures of performance on the evaluation of UK investment trusts. Performance results based on the Sharpe Ratio and several downside risk-adjusted performance measures are compared. Four alternative measures, both parametric and non-parametric, are applied in order to assess the level of association between different performance measures. The observed level of association between Sharpe Ratio and the downside risk-adjusted measures of performance is not as low as would be expected considering the empirical properties of our data. However, an additional analysis based on simulated returns, with a higher variability in the skewness and the kurtosis of the time series, demonstrates that the choice of the performance measure does indeed have an impact on the performance assessment of portfolios. 
Introduction
A critical issue in the area of portfolio performance evaluation is the choice of the appropriate measure used to quantify risk. Different risk measures have been developed and, consequently, different risk-adjusted performance metrics can be applied to the evaluation of investment portfolios.
Besides well known risk-adjusted measures, downside risk-adjusted measures of performance can also be used to evaluate investment portfolios. This raises the issue of whether or not the performance of investment funds is sensitive to the performance measure used.
The mean-variance paradigm of Markowitz (1952) is the theoretical basis for the development of the traditional framework established to assess risk-adjusted portfolio performance.
The Sharpe (1966) ratio (SR) is probably the most important representative of the set of classic riskadjusted measures of performance.
The limitations of mean-variance based models are a consequence of one of its major assumptions: that returns are normally distributed or, in a more general way, elliptically symmetrically distributed. If returns do not follow an elliptically symmetric distribution, the use of the mean-variance approach is questionable. Therefore, the assessment of performance in the context of skewed distributions requires the use of non-standard measures to adjust for risk. The development of a downside risk measurement framework was the natural answer to the problems associated with the use of standard measures of risk when distributions are skewed. Generally speaking, downside risk measures focus on the returns that fall below a certain value, enabling us to look at the tails of the distribution. Despite its obvious potential, there is still an ongoing debate in the literature on the usefulness of downside risk measures for performance evaluation purposes.
In the context of non-elliptical symmetry in returns, one might expect a lack of correlation between performance ranks based on traditional and downside measures of risk-adjusted performance. However, recent research in this area provides evidence suggesting no impact of the choice of a particular performance measure on the rankings between alternative investments. Finally, Eling and Schuhmacher (2007) analysed individual hedge fund data instead of indices, but the results were the same in the sense that identical rank ordering across hedge funds was clearly identified. These authors conclude that despite significant deviations of hedge fund returns from a normal distribution, the first two moments seem to describe the distributions sufficiently well.
Similar results were also obtained by Eling (2008) for a large sample including different types of funds (mutual funds, real estate funds, hedge funds, CTAs and CPOs).
Contrasting with these findings, Ornelas et al. (2009) and Zakamouline (2010) argue that the choice of the performance measure does influence the evaluation of investment funds. These authors apply and test the equality of ranks based on several performance measures and both identify significant differences for some of the measures applied. Zakamouline (2010) emphasizes the importance of the absolute value of the skewness on the choice of the performance measure by demonstrating that the rank correlation between the Sharpe ratio and other measures of performance decreases as the absolute values of skewness becomes higher. He also remarks that, even in the presence of non-normally distributed returns, the use of alternative performance measures can produce identical ranks. As the author explains, if deviations from normality are of the same kind across all the return series under analysis, a significant difference between performance ranks should not be expected.
The main objective of this paper is to contribute to this debate by providing evidence on the impact of using different risk measures to adjust performance. For that purpose, different performance measures will be computed on a data set of UK investment trusts. The contributions of this study in relation to the previous studies in this area are fourfold. As far as we are aware of, this is the first study to investigate the impact of the use of standard and downside risk-adjusted measures of performance on the evaluation of UK investment trusts.
Secondly, we provide a discussion on downside risk measures that can be used to evaluate portfolio performance and suggest the use of expected shortfall (ES), given its desirable properties as a measure of risk. There have been very few studies on the performance of investment portfolios using ES.
Additionally, the value-at-risk (VaR) and ES measures of risk will be computed using a full valuation method based on a filtered historical simulation (FHS) procedure. As far as we know, performance ratios based on FHS estimates of VaR and ES have never been empirically tested.
Finally, while most of previous studies rely on the application of the Spearman rank correlation test, we innovate by using several measures of correlation, both parametric and nonparametric, to assess the level of association between the performance results. In order to classify the strength of association reported by the estimated measure of association, statistical inference based on confidence intervals around the observed value is performed. To assess the level of association between different performance measures, four alternative measures are applied. The Pearson correlation coefficient is applied in the context of the parametric approach. Additionally, two alternative non-parametric measures of rank correlation are used: Spearman´s coefficient and Kendall´s Tau. As an alternative to these rank correlation analysis, Cohen´s Kappa, a non-parametric measure based on contingency table statistics, is also computed. This paper is organized as follows. In Section 2 we discuss the literature on downside risk measures and its use in portfolio performance evaluation. In Section 3 we describe the methodology used to assess fund performance and estimate risk measures. Section 4 focuses on the data and on the empirical properties of the UK investment trust return series. Section 5 provides and discusses the empirical results. Section 6 presents the analysis based on simulated return series. Finally, section 7 summarises the main results and presents some concluding remarks.
Literature Review
Based on the mean-variance approach, the well known traditional measures of performance (Jensen, 1968; Sharpe, 1966; and Treynor, 1965) use either the standard deviation or beta as risk measures. These measures are quite similar and, under certain market conditions, produce rankings of portfolios that are not significantly different from each other. The use of traditional measures of performance is fully justified under the assumption of elliptically symmetric distributed returns and hold for any well-behaved utility function (see Landsman and Nešlehová, 2008) However, the SR can lead to misleading conclusions when returns are significantly skewed (Bernardo and Ledoit, 2000) . It is a well known fact that investors have a preference for positive skewness, which means that upside risk is less important to investors than downside risk. If only the first and second moments are assessed, the negatively-skewed returns will generate the appearance of outperformance. Hence, asymmetric distributions require alternative evaluation approaches that integrate higher moments of the distribution beyond the first and second moments.
When dealing with asymmetric empirical return distributions, downside measures of risk provide an alternative framework to assess risk adjusted performance. The issue is whether performance evaluation results based on these measures are different from those obtained in the context of the mean-variance paradigm.
Pedersen and Rudholm-Alfvin (2003), using equity return data from global financial services institutions and UK micro-firms, compare a SR-based ranking with other alternatives that assess performance by using downside risk-adjusted measures. Applying Jarque-Bera tests and rank correlation analysis, they concluded that, for symmetric distributions of returns, there is a high correlation (80% in some cases) between the rankings that result from the application of different measures of performance. On the other hand, when the distribution of returns is asymmetric, there is a significant absence of consistency in the measurement of performance, with the rank correlations dropping below 5% in some cases. These results support the use of alternative performance evaluation framework when a departure from elliptical symmetry in the series of returns is identified.
Later, Eling and Schuhmacher (2005, 2007) compared the SR with other downside risk-adjusted measures of performance. Their results, based on the Spearman rank correlation coefficient, indicate that the choice of the performance measure does not affect the rankings of hedge funds. These findings are somewhat surprising, considering that hedge fund returns differ significantly from a normal distribution. Eling (2008) obtain the same type of evidence not only for hedge funds but also for mutual funds.
More recently, Zakamouline (2010) recognizing that the conclusions from Eling and Schuhmacher (2007) and Eling (2008) are rather puzzling, gives further explanations for these findings. He argues that in order to produce clear differences in rankings, investment funds must exhibit distinctly different return probability distributions. Even when returns are non-normally distributed, the differences in performance might not be significant if the probability distribution exhibits the same kind of deviation from normality. Furthermore, Zakamouline (2010) demonstrates that the rank correlation of other measures of performance with the SR decreases as funds present higher absolute values of skewness.
Critics of volatility have proposed alternative approaches to assess risk when basic underlying assumptions, like the symmetry of the distribution of the returns, do not hold. Downside risk measures are a way to overcome these limitations. In this paper, downside risk-adjusted performance measures include lower partial moments (LPM) measures of performance, such as the Sortino ratio (Sortino and Price, 1994) as well as performance measures using value-at-risk (VaR) and expected shortfall (ES).
The Sortino ratio, developed by Sortino and Price (1994) Under the assumption of elliptically symmetric distributions (with a mean equal or very close to zero) the proposed VaR-based measure of performance produces the same portfolio rankings as the SR. In the specific context of non-elliptically symmetric distributed returns, the portfolio with the highest ERVaR ratio may not be the portfolio with the highest SR.
VaR presents several shortcomings. The most obvious shortcoming with respect to VaR is its threshold character. Basak and Shapiro (2001) show that VaR investors often optimally choose a 1 Leland (1999) , for instance, states that the Sortino ratio is an ad hoc attempt to recognize the greater importance of downside risk.
larger exposure to risky assets than non-VaR investors, and consequently incur larger losses, when they occur. This is a direct consequence of the inability of VaR to penalize a potentially very large loss more than a large loss. This is particularly critical when dealing with non-normal heavy tailed distributions. In this context, the probability of a large loss is non-negligible and a risk measure that truly penalizes large losses is needed. By disregarding the loss beyond the quantile of the underlying distribution, VaR disregards the risk of extreme losses in the tail of the underlying distribution.
An alternative measure to VaR is expected shortfall (ES). Unlike VaR, ES has the desirable property of focusing on the size of the loss and not just on the frequency of losses.
The origins of ES can be traced down to Artzner et al. (1999) , who have formalized an alternative measure of risk that they called tail conditional expectation. Bertsimas et al. (2004) , define ES as being the average of VaRs for all levels belowα . Consider a sample of T returns. In order to estimate ES the sample of returns must be sorted in increasing order:
The ES natural estimator is the average of the first ߙΨ, represented by the first ݇ outcomes (where
The 
where ܴ ത is the average daily return estimated for the portfolio over the sample period of analysis,
ܴ ത
is the average risk-free rate of return and ඥܵ ଶ is the estimated standard deviation of the sample of portfolio daily returns.
The version of the Sortino ratio that will be used for empirical application purposes is the one suggested by Pedersen and Satchell (2002) , which represents the ratio between excess return and semi-standard deviation, as follows:
2 VaR is not a coherent risk measure because, for non elliptically symmetrically distributed returns, it clearly violates the axiom of sub-additivity presented by Artzner et al. (1999) .
where ‫ܦܵܵ‬ represents the usual definition of the semi-standard deviation estimated for the sample of portfolio daily returns.
The excess return on VaR ratio (ERVaR) is a performance ratio quite similar to the SR. The main innovation is that VaR takes the place of standard deviation as the selected measure of risk used to adjust the excess return of the portfolio. The ERVaR is the ratio between excess return and VaR:
where ܸܴܽ ఈ ǡ is the estimated value-at-risk (based on a sample of returns) of the risky portfolio p with the probability ߙ.
Alternatively to the use of VaR as a risk measure to adjust the excess returns of the portfolio, the ES can be applied. The excess return on ES (ERES) corresponds to the ratio between excess return and ES.
where ‫ܵܧ‬ ఈ ǡ is the estimated (from a sample of returns) expected shortfall of the risky portfolio p , if the portfolio returns drop below its ߙ quantile.
The ratio used in this paper represents a more general version of the stable tail adjusted return ratio (STARR) introduced by Martin et al. (2003) . In our paper, excess returns on ES are defined in the context of general loss distributions and the estimation of ES is therefore not restricted to the assumption of stable returns distributions. Apart from this, the definition of STARR and the excess return on ES coincide. The empirical characteristics of the return series under investigation do not recommend the use of an ES estimator under a parametric framework. Therefore, the non-parametric estimator of the ES proposed by Bertsimas et al. (2004) is used, as it does not rely on any restrictive assumption about the functional form of the empirical distribution of returns.
The computation of VaR and ES
While VaR is conceptually simple and flexible, for VaR figures to be useful they also need to be reasonably accurate. VaR is just an estimate, and its usefulness is directly dependent on its precision.
Besides skewness, financial time series often exhibit other types of distortions from normality, like fat tails. Focusing on the non-normality properties of the financial time series, some analytical non-normal approaches to compute VaR need to be adopted. A commonly used approach to account for the non-normality in the return distribution consists on the use of the Cornish-Fisher expansion (Cornish and Fisher, 1937) Fisher expansion (Zangari, 1996) as follows:
3 Favre and Galeano (2002) , Amenc et al. (2003) and Gueyié and Amvella (2006) are some of the authors that used
CFVaR in their studies.
where ߤ is the mean, ߪ is the standard deviation of the portfolio returns and ܼ ఈ ି ఔ is the ሺߙ െ ߥሻquantile of the standard normal distribution and ߥ is the adjustment provided by the Cornish-Fisher expansion,
where ‫ܭܵ‬ is the skewness and ‫ܧ‬ is the excess kurtosis of the series of portfolio returns.
The Cornish-Fisher expansion presented above in equation (6) Barone-Adesi et al. (1999) . Under FHS the bootstrap process is applied to the residuals of a time series model (usually a GARCH-type model) used as a filter to extract autocorrelation and heteroscedasticity from the historical time series of returns. Despite being numerically intensive, FHS is quite simple to apply and as a result it is faster to implement than several more sophisticated methods. According to Hartz et al. (2006) FHS is also numerically extremely reliable.
By being free of any distributional assumptions in relation to the behaviour of the returns, FHS has a great flexibility in capturing all the empirical properties of the time series of returns under analysis, including skewness and kurtosis. Based only on the assumption of uncorrelated standardized residuals from an appropriate time series model, the use of the bootstrap resampling algorithm allows a computationally simple and feasible method to approximate the unknown return empirical distribution. Under FHS a bootstrap sample, generally denoted by ܴ ‫כ‬ , of any size ‫,ܯ‬ is generated. Based on this bootstrap sample, the filtered historical simulated VaR and ES estimates can be easily obtained. VaR, under FHS, corresponds to the ߙ quantile of the bootstrap sample generated under FHS,
To obtain ES under FHS the bootstrapped returns must be ranked in increasing order:
The ES is the average of the first ߙΨ returns in the sample of bootstrapped returns, represented by the first ‫ܭ‬ ൌ ሾߙ‫ܯ‬ሿ outcomes with ‫ܯ‬ being the size of the bootstrap sample,
In this paper, the performance of UK investment trusts will be assessed using these non- As one of the objectives of this research is also to analyse the position of a particular investment trust in relation to the market, the FTSE ALL-SHARE INDEX is used to proxy the market for benchmarking purposes. As a proxy for the risk free rate, the UK Interbank OvernightOffered rate is used. Daily data for the benchmark and for the risk-free rate was also collected from
DataStream.
A preliminary analysis on the empirical properties of the time series was performed. 6 This analysis was carried out to allow some conclusions on the distributional patterns of the data. For all trusts, the skewness is different from zero, which constitutes a first indication that all the series are non-symmetric. Only 7 trusts (approximately 6,4%) exhibit positive skewness. For the great majority of the trusts (approximately 93,6%), the value of the skewness is negative. In addition, the value of the kurtosis is always greater than 3. For all trusts, the application of the Jarque-Bera test 7 clearly rejects, for a confidence level of 99%, the hypothesis that the return data series are normally distributed. To further investigate the source of non-normality, the Jarque-Bera test was split into its skewness and kurtosis components and the components were tested separately. Only 10 trusts exhibit skewness values that are not statistically different from zero. For the remaining trusts, skewness is statistically different from zero, indicating that the empirical series of returns are in general significantly (negative) skewed.
In addition, the hypotheses of independent returns and homoscedasticity were also tested.
Though independence has broader implications, the focus of this paper is on whether or not returns are uncorrelated. The Box-Pierce Q-Statistic was computed, as well as Engle´s LM test. The results for the Box-Pierce statistics indicate the presence of serial correlation for a 95% level of confidence. 6 Although not presented here, the table with these figures is available from the authors upon request. 7 The results for the normality test as well as for autocorrelation and heteroscedasticity are also available upon request.
When applied to the squared returns, the Box-Pierce Q-Statistic can provide evidence for the existence of heteroscedasticity. The null hypothesis of homoscedasticity was rejected, with no exception. Finally, the application of Engle´s LM test to the squared returns gave further support to the existence of ARCH effects. With respect to all but one fund, the test detected significant autocorrelations for the 2 nd , 5 th and 10 th lag, at a 95% confidence level.
Empirical Results

The selection of the appropriate volatility model to estimate VaR and ES
The first step to the implementation of the FHS methodology (to estimate both VaR and ES)
consists of a meticulous process of model fitting to select an appropriate volatility model. To ensure the validity of FHS, the model selected to be used as a filter must necessarily pass the residual diagnostic tests for serial correlation and heteroscedasticity. Highly skewed and leptokurtic nonnormal daily returns and a strong phenomenon of autocorrelation and heteroscedasticity are the main empirical properties of the data. Therefore, it is crucial to adopt a volatility model that properly deals with these empirical characteristics. For this purpose several GARCH-type models were estimated. 8 Letting m = 0,1,2,3 and n = 0,1,2,3, a set of ARMA(m,n) models, combined with alternative GARCH-type specifications for the variance equation were estimated with respect to each investment trust. 9 Alternative GARCH-type specifications were estimated and tested: GARCH (1,1);
GARCH (1,1)-in-mean; GJR (1,1) and GJR (1,1)-in-mean.
From the total set of 64 estimated models for each time series under analysis, the best fitted model was selected. The first step for the selection of the best model for each fund is to perform a diagnostic check on the residuals for remaining serial correlation effects and also remaining 8 The GARCH-type models were estimated using the maximum likelihood (ML) approach according to the quasiNewton method of Broyden, Fletcher, Goldfarb and Shanno. The results were obtained using Ox version 4.10 (see Doornik, 2007 For the great majority of the trusts under analysis, the fitted best model has an asymmetric specification for the variance equation. Table 1 presents these results.
[Insert Table 1 here]
The performance of UK investment trusts
The results for the different risk-adjusted measures of performance are presented in table 2:
Sharpe ratio (SR), Sortino ratio, excess return on value-at-risk (ERVaR) and excess return on expected shortfall (ERES). Two alternative versions of the excess return on VaR are computed.
Firstly, the VaR is estimated using the Cornish-Fisher approximation (CFVaR). Secondly, the VaR (as well as ES) is estimated using the FHS method 13 .
10 The well known Box-Pierce test was applied to the standardized residuals in order to investigate the presence of remaining serial correlation effects. When applied to the squared standardized residuals, the Box-Pierce test can give us a first indication of the correct specification of the variance equation by not rejecting the null hypothesis of homoscedasticity. Additionally, the presence of remaining ARCH effects was investigated by the application of the Engles´s LM test and the Residual Based Diagnostic (RBD) of Tse (2002).
[Insert Table 2 Performance rankings are also constructed for each of these measures. With respect to each performance ratio the top five and bottom five rankings were also analysed. The number of changes in the top/bottom five rankings was tracked across the different pairs of performance measures. Table 5 summarises the results for this analysis.
[Insert Table 5 here]
On average, 42% of the trusts change in the top five ranking based on the use of alternative performance measures. The bottom five ranking is more stable across the different pairs of performance measures. In fact, the percentage of trusts that change in the top five is always higher than the percentage of trusts that change in the bottom five ranking.
In sum, this preliminary analysis of performance ranks based on alternative measures shows some rank changes that may not be neglected by investors.
Next, several statistical tests, will be applied in order to assess the level of association between different performance measures.
Association between different performance measures
To assess the level of association between the different performance measures and performance rankings, both parametric and non-parametric approaches are used. A total of four alternative measures of correlation are applied. We aim to investigate not the lack or perfect association but the intensity of the association between the measures of performance. Therefore, statistical inference will be performed on the basis of confidence intervals around the observed value.
For each measure of correlation, generally denoted by ߩ, the theoretical values for perfect association and lack of association are defined respectively as ߩ ൌ ͳ and ߩ ൌ Ͳ. The observed value of the association, ߩ ො, has no constraint with respect to ߩ, but must satisfy ߩ ො ߩ. Additionally consider different threshold levels ߠ ǡ ݅ ൌ ͳǡ ǥ ǡ ݇ ranked by their intensity of association: refinement of the work of Landis and Koch (1977) . Originally, Landis and Koch (1977) Whenever the association statistic is negative the level of association is classified as Poor (P). Table   6 describes in detail the scale that will be used to assess the level of association between performance measures.
[Insert Table 6 here]
The results of the correlation analysis are summarised in tables 7 and 8. [Insert Table 7 and 8 here] In general, the correlation values (ߩ ො) and their lower bounds, with a one-sided confidence at 5% level, are more conservative when we consider a parametric measure than when we consider non-parametric measures.
As can be observed in Table 7 , when the Pearson correlation coefficient is used we obtain considerably high values and a strength of association ranging from SB-to AP+.
Results on the non-parametric measures, reported in Table 8 , indicate that whatever nonparametric measure is considered, the correlation values and their respective lower bounds are also high. In particular, for the Spearman rank correlation coefficient, which is by far the most frequently used measure in previous studies, all the correlation values are very high (superior to 0.90), indicating a AP+ level of association between most of the risk-adjusted performance measures.
However, the correlation values decreases when the Kendall Tau statistic is used. In a few cases, the Cohen's kappa coefficients are even lower. Nevertheless, the level of association can still be considered high, ranging from SB-to AP+. These findings suggest that it makes little difference to use either the traditional SR or any of the downside risk-adjusted performance measure suggested (Sortino ratio, ERCFVaR, ERVaR or ERES).
In summary, we find some differences in the strength of the association between performance results and rankings, depending on the measure that is used. Pearson's correlation coefficient and Spearman's rank correlation coefficient indicate an almost perfect association between the Sharpe ratio and the downside risk-adjusted performance measures. Taking as reference the results on the Kendall Tau and the Cohen´s Kappa, the level of association between the different performance measures declines.
Our results based on the Spearman rank correlation coefficient are thus similar to previous findings. In fact, these results support the hypothesis that the choice of the performance measure does not have a significant impact on the relative evaluation of investment trusts, even in the presence of empirical distributions that exhibit (mostly) significant negative skewness. This type of evidence is somewhat puzzling as it is well known that the performance measures used (traditional and downside risk-adjusted) are theoretically very distinct. As mentioned previously, under the SR a normal distribution is assumed for the return distribution and only the first two moments are considered. By contrast, excess return on VaR and excess return on ES (in the context of FHS methodology) do not rely on any distributional assumption and therefore the asymmetry (or even the fat tails) of the empirical distribution are taken into account.
As pointed out by Zakamouline (2010), a possible explanation for this result is the fact that although the investment trusts of our sample exhibit deviations from normality, those deviations are not much different across funds. Our empirical time series of returns significantly depart from normality and that is mainly driven by (mostly) negative skewness and excess kurtosis. However, the standard deviation of the skewness across our sample of funds is only of 0.5. It would therefore be of interest to investigate whether a higher variability of skewness (and kurtosis) across funds would produce different conclusions in terms of the association between performance measures. To explore this issue, a simulation exercise is implemented in order to generate new series of returns. The analysis of the association between performance rankings and measures is then repeated using the simulated series of returns.
Simulation analysis
A sample of 110 return series was simulated in such way that the average returns and the standard deviation of the returns are similar to our sample of UK investment trusts, but the standard deviation of the skewness and kurtosis of those return series is much larger. For each return series, 100000 observations are simulated from a skewed-t (Fernandez and Steel, 2000) distribution (the shape parameter is random). This creates a sample where the dispersion of the skewness and kurtosis parameters is much larger than in the empirical sample of UK investment trust funds. The descriptive statistics of the sampled simulated returns and the sample of actual fund returns are presented in table   9 .
[Insert Table 9 here]
The dispersion of the skewness of UK investment trusts returns is small (standard deviation of 0.5) ranging from -2.38 to 1.35, whereas the standard deviation of skewness from the 110 simulated return series is around 3, ranging from -8.87 to 6.65. The difference in the dispersion of the kurtosis between the two samples is even larger.
Using this sample of simulated return series, we compute the same risk-adjusted performance measures as before and repeat the correlation analysis to assess the level of association between them. Tables 10 and 11 report the results obtained for the parametric and non-parametric correlation tests, respectively.
[Insert Table 10 and 11 here]
The results show that in the case of the ERCFVaR, the correlation values are very low. This is observed for all the association measures. However, these results might not be reliable given the extremely high values of excess kurtosis. As remarked by Mina and Ulmer (1989) , when dealing with extremely sharp distributions, the Cornish-Fisher expansion may not be accurate and a nonparametric method is recommended to estimate VaR with accuracy.
In relation to the other performance measures, for all the correlation measures, the observed values and the corresponding lower bounds show that the correlations between the Sharpe ratio and the downside risk-adjusted measures are now lower, while those between the downside risk-adjusted performance measures are slightly higher. Notwithstanding, we observe that in the case of the Spearman rank correlation coefficient, the Kendall Tau and the Pearson correlation coefficient, the level of association continues to be high, varying from AP-to SB-(not considering the ERCFVaR).
It is with Cohen´s kappa that we observe the most significant differences from the results in the conclude that the choice of performance measure does influence the relative evaluation of investment portfolios. These results suggest that Cohen's Kappa, in comparison to the most frequently used correlation coefficients (Spearman's coefficient and Kendall's Tau), seems to be a more appropriate statistic test to capture differences between performance rankings.
Concluding remarks
Traditional measures of performance can produce biased estimates of fund managers abilities when returns are not elliptically symmetric distributed. Indeed, when dealing with highly negative skewed returns, it is expected that downside risk measures can be superior risk estimators. As a consequence, downside risk-adjusted measures of performance are considered, from a theoretical point of view, more accurate.
The purpose of this paper was to empirically analyze the impact on fund performance evaluation results from the use of traditional versus downside risk-adjusted performance measures. Different performance measures were computed for a data set of UK investment trusts. The time series of returns from UK investment trusts exhibit significant negative skewness, a characteristic that is relevant for the use of downside risk-adjusted measures of performance. In this case, a significant impact on performance assessment based on traditional versus downside risk-adjusted performance was expected.
The Sharpe ratio assumes that the returns follow a normal distribution. In contrast, our VaR and Expected Shortfall estimates were computed on the basis of FHS, which is a distribution-free methodology and therefore particularly suitable to capture any empirical properties of the data.
Considering the characteristics of our data (highly significant negative skewed returns), a relatively low level of association was expected between the Sharpe ratio and the downside risk-adjusted measures of performance.
A preliminary analysis of the performance results revealed some differences between ranks, depending on the performance measure that is applied. These differences between performance ranks are reflected either in the number of funds that underperform/outperform the benchmark, the number of funds that maintain an equal order across rankings and the number of changes in the five top/bottom performing funds.
A further analysis, consisting in the application of four alternative statistical tests was performed, in order to assess the level of association between the performance measures. Both a parametric and non-parametric approaches were used. In the context of the parametric approach,
Pearson's correlation was computed. Under the non-parametric approach, two rank correlation coefficients were applied: Spearman´s coefficient and Kendall´s Tau coefficient. As an alternative non-parametric measure of association, the Cohen´s Kappa statistic, based on contingency tables, was used.
With respect to the empirical dataset of UK investment trusts, the results are generally in favour of a substantial or almost perfect association between the Sharpe ratio and the proposed downside risk-adjusted measures of performance. This findings might be explained by the level of variability of the skewness (and kurtosis) across funds. To test this, a simulated data set, with a much higher variability of skewness (and kurtosis) across funds, was generated. For the simulated series of returns, the level of association between the different measures of performance drops substantially.
In fact, for the simulated data, the results based on Cohen´s Kappa indicate moderate levels of association between the Sharpe ratio and all the downside risk-adjusted measures of performance. In sum, our results suggest that the use of different performance measures (traditional versus downside risk-adjusted) does have an impact in performance results, but only when the return series are characterized by a high variability in the higher moments, particularly in skewness. When the variability in skewness is lower, as in our empirical sample of UK investment trusts, the impact of using different performance measures will most likely be not significant.
As with this paper, most of the empirical studies on performance evaluation aim to assess the performance of funds in a specific category, like hedge funds or any other category of funds. In such a case, even when funds returns within a category depart from normality, the deviations will most likely be of the same type across funds because they follow similar investment strategies. Therefore we may conclude that from an empirical perspective the use of downside risk-adjusted measures does not have a significant impact in assessing fund performance, as long as the investment strategies of the funds under evaluation are similar.
However, even if in empirical research statistical tests are not able to capture significant differences between the measures, the economic significance of these differences may be important to investors and fund managers. This is an issue that deserves further research. 
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